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核 锇 配 合 物 cis-[OsCl2(PPh3)2(C5H4NC(O)CH=CHC(O)C5H4N)OsCl2(PPh3)2] 
(2-10)。2-9 与 HBF.Et2O 或 HPPh3BF4 反应生成离子型锇的分子氢配合物
Os(H2)Cl(PPh3)2(o-C5H4NC(O)CH3) (2-11)。OsCl2(PPh3)3与 2-乙酰基吡啶室温下反
应生成简单螯合配位的产物 trans-OsCl2(PPh3)2(o-C6H4NC(O)CH3) (2-12)，2-12 加
热后转化为 cis-OsCl2(PPh3)2(C6H4NC(O)CH3) (2-13)。2-12 或 2-13 与 NaH 在甲
苯溶液中加热反应可转化为脱氢偶联产物 2-10。OsHCl(PPh3)3 与 1,4-二吡啶丁二
酮 室 温 下 反 应 得 到 通 过 吡 啶 N 配 位 桥 连 的 双 核 原 子 氢 化 合 物
[OsHCl(PPh3)3(C5H4NC(O)CH2)]2 (2-14)。而 OsCl2(PPh3)3 室温下与 1,4-二吡啶丁
二 酮 反 应 很 快 即 可 生 成 螯 合 配 位 的 桥 连 双 核 锇 产 物
trans-[OsCl2(PPh3)2(C5H4NC(O)CH2)]2 (2-15)，若是长时间反应，则可得到与 2-10
类似的脱氢产物 trans-[OsCl2(PPh3)2(C5H4NC(O)CH=CHC(O)C5H4N) OsCl2(PPh3)2] 
(2-16)。OsHCl(PPh3)3 与酰基吡啶衍生物 o-C5H4NC(O)CHR1R2 (R1 = H, R2 = Me; 
R1 = R2 = Me) 加 热 反 应 分 别 得 到 相 应 的 二 氯 配 位 的 螯 合 化 合 物


















2-20)。OsCl2(PPh3)3 与 o-C5H4NC(O)CHR1R2 室温下反应别生成相应的二氯配位
的螯合化合物 trans-OsCl2(PPh3)2(C5H4NC(O)CHR1R2)  (R1= H, R2 =Me, 2-18; 
R1=R2=Me, 2-21)，加热条件下分别转化为相应的顺式产物 2-17 和 2-20。
cis-OsCl2(PPh3)2(C5H4NC(O)CH2Me) (2-17)与 NaH 在加热条件下反应可生成酰基
脱氢偶联产物 cis-[OsCl2(PPh3)2(C5H4NC(O)CHMe)]2 (2-19)，但不能进一步脱氢生
































C-H bond activation reactions of small organic molecules involving transition 
metals in homogeneous solution have been studied as early as 1960s，impressive 
progress has been made in the past decades. As one of the most typical organometallic 
reactions, dehydrogenation reactions have been proposed as the key steps in many 
transition-metal catalyzed transformations and utilized extensively in regioselective 
organic synthesis. In this thesis, investigations on the dehydrogenation reactions of 
small organic molecules prompted by several Osmium complexes have been 
described. This thesis consists of the following four chapters: 
In chapter 1, the concept and significance of C-H bond activation is briefly 
introduced. A brief review on the progress of dehydrogenation reactions involving 
alkyl, alcohols and amines are also included. In addition, the research objectives and 
contents of this thesis are presented. 
In chapter 2, dehydrogenation reactions of 2-acylpyridine derivatives mediated 
by osmiun complexes are described as follows. Reaction of OsHCl(PPh3)3 with 
2-acetylpyridine in toluene under heating condition produced first the simple 
chelating hydride complex OsHCl(PPh3)2(o-C5H4NC(O)CH3) (2-9), while multiple 
dehydrogenative coupling of the acetyl group occurred in the prolonged-time reaction 
to give the (E)-1,4-di(pyridin-2-yl)but-2-ene-1,4-dione ligand with a newly formed 
C=C double bond,  leading to the formation of the dimeric complex 
cis-[OsCl2(PPh3)2(C5H4NC(O)CH=CHC(O)C5H4N)OsCl2(PPh3)2] (2-10). Treatment 
of 2-9 with HBF.Et2O or HPPh3BF4 yielded the ionic dihydrogen complex 
Os(H2)Cl(PPh3)2(o-C5H4NC(O)CH3) (2-11). Reaction of OsCl2(PPh3)3 with 
2-acetylpyridine at RT gave the chelating product 
trans-OsCl2(PPh3)2(o-C6H4NC(O)CH3) (2-12), which upon heated isomerized to 
cis-OsCl2(PPh3)2(C6H4NC(O)CH3) (2-13). Treatment of 2-12 or 2-13 with NaH in 


















product 2-10. The reaction of OsHCl(PPh3)3 with preformed 
1,4-di(pyridin-2-yl)butane-1,4-dione at RT proceeded very slow to give the pyridine 
coordinated dimeric complex [OsHCl(PPh3)3(C5H4NC(O)CH2)]2 (2-14). In contrast, 
OsCl2(PPh3)3 could react with 1,4-di(pyridin-2-yl)butane-1,4-dione rapidly at RT to 
produce the chelating product trans-[OsCl2(PPh3)2(C5H4NC(O)CH2)]2 (2-15)，which, 
in the reaction solution, could be eventually converted to the dehydrogenated product 
trans-[OsCl2(PPh3)2(C5H4NC(O)CH=CHC(O)C5H4N)OsCl2(PPh3)2] (2-16) analogous 
to 2-10. Reactions of OsHCl(PPh3)3 with 2-acylpyridine derivatives 
o-C5H4NC(O)CHR1R2 (R1 = H, R2 = Me; R1 = R2 = Me) at elevated temperature 
produced the corresponding chelating dichloro-complexes 
cis-OsCl2(PPh3)2(C5H4NC(O)CHR1R2)  (R1 = H, R2 = Me, 2-17; R1 = R2 = Me, 
2-20)。Again, as was the case for 2-acetylpyridine, reactions of OsCl2(PPh3)3 with 
o-C5H4NC(O)CHR1R2  at RT yielded the chelating complexes 
trans-OsCl2(PPh3)2(C5H4NC(O)CHR1R2)  (R1 = H, R2 = Me, 2-18; R1 = R2 = Me, 
2-21)，which could be isomerized to the more stable cis-products 2-17and 2-20 after 
heated in solution. When the solution of cis-OsCl2(PPh3)2(C5H4NC(O)CH2Me) (2-17) 
in toluene was treated with NaH under heating condition, dehydrogenated coupling of 
the acyl group occurred leading to the formation of the dimeric complex 
cis-[OsCl2(PPh3)2(C5H4NC(O)CHMe)]2 (2-19). However, the newly formed C-C bond 
in 2-19 is a single bond, which was different from the case for the coupling of 
cis-OsCl2(PPh3)2(C5H4NC(O)CH3) (2-13), Contrastly,  similar dehydrogenative 
coupling could not be achieved when cis-OsCl2(PPh3)2(C5H4NC(O)CHMe2) (2-20) 
was treated with NaH. 
In chapter 3, dehydrogenation reactions of the amine have been studied. 
Reactions of OsHCl(PPh3)3 with N-methylbenzylamine, N-Methylaniline and 
N-Ethylmethylamine in toluene produced isocyanide-coordinated complexes 
OsHCl(C≡NR)(PPh3)3 (R = CH2Ph, 3-11; R = Ph, 3-15; R = Et, 3-16), respectively,  
while treatment of OsHCl(PPh3)3 with N，N – Dimethylaniline  could only give 
OsHCl(CO)(PPh3)3 due to the hydrolysis of imineonium intermediate in the solution 


















afforded the complex OsH4(PPh3)3。 Finally，it was found that OsHCl(PPh3)3 could act 
as a highly efficient catalyst for the dehydrogenation of indoline to afford indole, 
which is a rare example of osmium catalysis. 
In chapter 4, the reseach work of the thesis is concluded. 
 






















免其它废料的生成[1a]。C-H 活化转化通常是指采用某种方式对 C-H 进行处理，


































端甲基发生了氧化加成和α -H消除反应，得到末端甲基 sp3 C-H键双重活化的卡






sp3 C-H键的双重活化生成卡宾产物1-3 [4]。在有配位能力的溶剂 (丙酮)中通过弱






































































































成反应及双烷基的分子内 α-H消除反应实现甲基 sp3 C-H键的双重活化，生成卡









































































件下得到吡啶N原子配位活化了末端甲基的环金属化产物 1-10 (Scheme 1.6)，利
用强碱将有机底物制备成烯醇锂盐，再和 [{RhCl2Cp*}]2反应也可得到环金属化
产物 1-10。而利用 [{IrCl2Cp*}]2或者 [{RuCl2(cymene)]2与 2-乙酰吡啶反应却只
能得到通过吡啶N及羰基O螯合配位的产物 1-11 (Scheme 1.7)。有趣的是，如果
利 用 强 碱 将 有 机 底 物 制 备 成 烯 醇 锂 盐 ， 再 和  [{IrCl2Cp*}]2 或 者 
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